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S MBJ2SDF CI^MfillOl HH^BJ ^E^SOll 3& 2!^^, MSH MEf^OF CI^MBIIOI HH^^J ^B^Ste 3 #©011 SS9b 4?S*II» ¥S 

6^1 ^^^01. 2| Sj^^^ S^BEIfe 3. ^, JUI^M ^j»AIIi 4= Sl^Dl, 01011 IHEJ 2| 3>UIS2j ^#011 ¥^MOI 

0\ illl XHSWI^Ifer ^Hlg^f 01M5H MSJ^DF ^2AI g^Sfe 2 IP 3WI©g ^BoFfe 4>B0I 2401 » SME^M^I- »6*Hffl. 

SEPh B^»fc eSOl D MEI^OI- »SAI St«Slfe e^SI^Oil 2I6H BISM e^M&ISI 2H^£J^ ^JilSOl SSIHCL 01 SB S 

aehB e 1S8 fife«E|2| g^¥H¥01l ^1 xl /H^HIS! S^S. #31 Ai^Ello] 2^21 aF¥SJ¥01l ^Ixlof^ bHA2^HK #31 WAS 

^, /d^Eiie] a^, #&$?£isi 8F¥S^oii mxmo\, rn^mm sbskh ^efe ^#°] i¥iii aiowfc sasna; 401 sa^si at¥oii ?i 
xi 5^ ?«sk>i am m 01 #21 ^xiim sss^ $?a^M gsstoi, fia^as ¥P ^^a^ ^ja^xi atfe :?wia. as ^ 

2i<y §i »bsk>i ^&^m s^Ai^ife &jsid\ 21° o\, &8\t= ™&s\ d\m^°\ mmmm m?\ ee^ s^aihoi ^sk* m%°\ mej^ 
m a^saioi imy 21 &mm soismi m^mw, n m&°\ ^mo\\ 2\m ^e£, mgm 8#aiu 4= ai^ 5i;[ sip. 

chsse 

£4 
SAIIAI 

££2J ^B£!: M*g 

E1S ME^Df PAMB1I0I HH^2I B^E. 

£2i= B ttS SBFSCH PAMSllOl DHy °J #B 

£3B S SS iBf^Ql PAMB1I0I DHy #S ^SSfSI Hl^ ^A1£. 

£4^ ^ MBF^OF P^MBIIOI HHy ^/HSE. 

** ¥^011 CH& ¥s£l ** 

2l:«£|^ieoooo22:AI^EIie!a^ 

23:bH^2^oooo24:^2^ 

25:£sg 

^^2J tfAie 
^S2j 

s idi^Df p^Meiioi nnysj ^©^5011 3^^, ^ai ^2#oii ^^01 ueflh^ xH^aioi siy^i, s ^ 
s^Ai^fecii ^&a^^ e idi^of p^Maioi imy^j ^b^^oii 201D. 

CH§ HAI^Xf AISM SXH^s ^FXIH MBI^DF P^MBIIOI HH^ (PDP)Olffl, 3 MdF^DF P^MSIOI DHy 

b ^^^^ ^aie »s«oii &a^^M ^gjam, 3 m^^gi- ^saioii wm\t= x\2\&o\ a»»ia oi^iskx ^ith^eh^ mof^ch ohlhxi xf 
oil 2J6H i^afe 3uia^si b ^s^i oise sai^woid. 
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£18 mo^o ci^mbiioi ny^j bbss/h. oioii eais u\s aoi 8*e»ai(i)g 9\xm^ b\x\^(2)2\: mx\^(2)s\ ^¥ 

m^0\\ ^Ixlote 0i=ai^a^(3)j»; &D\ 0\^$\±&^(3)2\ 8*X|BK2)£| #¥22011 fl»8KH. &¥EOI BSS 8je??a»l(4)»: 8»B» 

m\\(4)2\ #¥^¥oii ^xis:a oim£\ o\ = &\±e^(3)£ls.*& a§;hp oi^aoi, ^ ag°g ch zj uehsi ^^(5)21; 401 2*^(5)2] 

£t^40|| ^xlofc ■m»M4>:(BM)9; HD\ M^DHM^|^(BM) t 33(5)£J §y 4^1 8>»*a»l{4)2| tf¥W fl«8Jfe 9391(6)9; 
M^0H^A(BM)2| OI^HOl. &D\ 8*B«aSI(4)S» B9S ^5^(7)1; 4^1 ^5^(7) #011 «M8HM, #s 3^B tH^ 

a^(9)3 /d^0l OJ2^(10)OI 4J2IB ^EH£j 4fiffSa(8)9; HD\ tffiffSa(8)9 Ai^E1l9JS^(10)£j #¥Oil ^xlofc tfB$?B|(11)S ^£ 
BO. 

01 oK SOI eSU 3030* P^SBIIOI M^°\ §^ §y Zl 951 S H & All 81 «BSD. 

&xh, oiHeu^a^o)^ tn^a^O), A^ai°ia^(io)oii ei^ao] «ea sie.^ a^oii bbxd* ttaswi as, 3^(5m «b 

§y 8[gog gs| a^r UiOll «X|8*te »a^ffl He-Ne E££= Ne-Xe ^EH2I- SiOi ttsiaoi M^Cf. 

ttSltfB 89X11(6)3 0PIAI3) 3^, ***** SEfe §*!£J PUI»0| W4SSEE4 SO. 
OIEEH, i^3b PJAiaS 3 39X11(6)21 ^f?0il 00- ELh ^§£101, 01011 DttBI Zf ^218 2h*h. S^M HA|6fe fi|*IOI SO. 

#31 ^£!B 3JAISS ¥8B #EM?a»l(8)a SoH 2l¥^ »«8MI BO. 

401 aesaHte)** ^sa^pj itom Af§afb A^EUsia^dom s^a^&i tH^a^om ^ssa^ a^2f2j g§i^§i 

EI8PI ?|SH Pj^fgOl PbO}|2J ^dlM Af§6Q 

4^1 ^e»aXfl(8)fe PbS 2* 40%0I# S^8H1 oigo \^2mS\ 3212] SS^BI9|IOIM(BOROSILICATE) SSJSiJOII t»2iP3 

§iel IHIOIr^^S A3£! 013 550-580 °C2j g£0i!A1 ^^5[01 3«©Q. 

6^13 aoi mis ^e«aai(8)2i ^2§8 io~is°j @?is ^xieh, zhais^oj ejoo s^mswM of 85% ssoio. 

a*. a»a(6)oiiAi »ge jiaiss ^jxni^h s^s^ aoionja, mss(7), ga§(8), «e«a(ii) §i emsAi, g^^OI UOIU^I 

BO. 

EEe[, 40| ^aS(8)2J ¥Is8 P^AI1^SJ g^j^m^Oil CH& ^Olffl, 0ISO §^31 ^B ^I^HJ IfSOII CHoHAi*=r 3 ¥lfM0| XH6fB0i, 
^^sMOl DH^ mi\ SB ^X-ilSOl 2lO. 

EES, sEI^Dfb »aA|«| Xh2ia rcE! OfUBI ^2^^ Xh XHI CHI >d ^AIS K 5UI»a PJSS e^SJ^(NIR)^ tt«A!2JO. 

^oi g^a^^^ Ne^^ &^b M§sfb a^, s^xi^sj j\M£ [ i\ e^sj^oi ^^yaffl, oim xf^afb ^boi d^sch Sixi ^oh 

ESI H8K ^Mdf^^HJ XHS^I- ^^aCH, S^OI £[§6fb ^^aCH. ^^SJ^OII °loH eMg£H°J 2H^AI5M£r B 

^JilgOl 2lO. 

^01 MB^OF 0^351101 HH^ °J ^e^b 3 ^&0j| ^a^lM ¥S8^| §^6f01, ^ ^*J^ ^, ^, 

§Aij£| D\Amm ^mB\7\\ ¥^A|^ 4^ gi^OI, OIOII OO ^ ^l-AIS^J ^ij^Oll CD if ¥^gOI ^^3 01 »§i XH6UI5I^ ^fllSIlf 0FM5H M 

o^of g^aAi i^ab i\s i\Amm z\&B\tz ^&oi gioi §y eM^M^i- xHmaoi, ^^efe ^goi ^o Wt 3 mo^of 

&aAi ^^afe e^2j(yoii 2J6H ^^m2H°j ^s^f sn^a^ sxhisoi siao. 

aoi2f ^E^ai£j m¥^¥oii ^ixia^ a^eiipj a^^K 401 Ai^aipj a^°j sm^^oii ^ixisfe w^a^^K ^01 bH^a^. 

Ai^gipj a^. ^b^bibj m^aaoii ^iximm. ^xiim s^mo^ &ms= i¥i§§ xhichs^ ^asi^: ^01 ^a^isj s^oii mxm 

S5§25 9^&o^Mi ^^a^ 0I2F ^B ^ a ^S§ £21 &58f01 ^ Ail 61 ^SofS Dil ^O. 

£2^ ^ MB^DI CI^MBllOl EHy °l SeJ 01011 EAIS ^01 «B| P|B(21 )S| 6f^^¥01l ¥|x| 6fe Aj^0|oi 

3^(22)^: ^>^l Ai^Ei|oja^(22)£| 6F¥^¥01I ^Ixlofe bH^a^(23)^: &D\ W^a^(23) t M±Ei\21 a^(22) SI «SI5|B(21)S| 8^3^011 
flMBi OFSSH zt E|^5J 4^¥0il ^ixiate S^Oi Zl ^^01 UEHJjb^fe^^ xH^a>1U SfU 0|^2J UOLHfe SfdlXPJ SUB ^a 
BK24)a: »ao«24)2| 6f¥01l ^Ixiafe S5§(25)2^ 

OISK ^^!£f ^01 ^P^B ^ MO^DF P^MBilOl H«y°J ^^51 mC-\ ^ Ail 61 ^SSO. 

EjX-i, 4^1 ^£PIEH21), A1^Ei|oja^(22), bi^a^(23) ^ Ss#(25)£J 5£B ^BH iEi^Df P AM 511 01 UH^HJ ^©jJJ ^ 
3 ^SD. 

^^1 «aaK24)S *fA!|HI(colorant)3J SSSIOI. ^ttS SO. 

^. ^asi(24)oii asafe at^iaoii oo ^a^(24)B mmm uolh^i aw. zi ^oii oH&a^ ^uis 012121 »eeo. 

01 (IH, 401 S[^HIS| s^^e &&S\0\ 216^ §£SJ 19g Mi UOy 4- 2iooj f ^ahx-{|£J &^0I ^!20 lEIII 5lE XHSFaCH, ^j. ^. 

§AM 21210,1 QjgJ. E i oo ^ 2iO. 
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Sf^Hfe £01^1 ^(TRANSITION METAL) ttsbM °IM^2i^(RARE EARTH) dJs^s A>g6*ffl. =?X||S|o Sfe i UEIUih: Nd 2 0 3 , 

CoO, Co 3 O 

4. UOUfc Fe 2 0 3 , Er 2 0 3 . UEfUfc NiO. Cr 2 

0 3 , Pr 2 0 3 § 6*U ^ 01 itm Mg^D. 

^01 «aBK24)«i *\mm sbaiiiosmi. sBtsotoii/d i^sfe= e^sj*! a s^n^ ^ui^e ^baiu 4* 9io\, m&zm st&ai 

SJ 4= 2131 SD. 

01 SK ^3|2F SB S BIS iei^Df CI^MBIIOI HHys] ^01 fll^sfe i^^i & All 61 *Jg6l£ ail SD. 

e Mdf^soi- p^sbiioi dh^^i #e &m^^m. 01011 eai» w» soi exi. sapieteooii itom s*t»:a. nH^ym 

01 Aj^Ei!2J2^(22)M §£6*3, 3 Al^Biei 3^(22)21 ^¥^¥011 W^2^(23)M »«ffO. 

3 os, 6pi =?ssi ^^oji xh^^ »aa«24)» aasD. 

3 SaB[(24)S| ^ JH^br PbO^F 45-70%, Si0 2 ^ 1-10%, B 2 0 3 5-30%, Al 2 0 3 :>l- 0.1-5% SSHD1. C« ^ I CHI S^SPJ 0.1-25% S©@0 



&PI2F SOI ^ XH I ^ h IHlOIA^e °&!§6f2, 3 ffllOI^MM 540-580 °C2J ^£8101 3 ^3^(24)2] ¥^PI- 30—40/^01- £|SE^ 

&0. 

01 2h SOI s^HI3l SSEIfe ^2^(24)M M§8^, 582 nm£] QI§I 3>X!fcz S&jXI^l l\MmH\ e^2l£S »B« 4 2131 SO. 

#31 S3Sf(24)£ mU£i UEIUIfe B^§2S g&B 4= a^CH, HfiOII CQ£f 5E401! £AI& U\2\ SOI ^ £rX^2J ^2§I S3 8KM. 
2*31 ^jo^ x H ah^i sz^bi »SSK24)S SSB ^ 21Q. 

OlSf SOI ^4=#2] ^3°j(24)M SSSfe 3^011^ 3 ^£2* ^01 ¥^£1X1 SJ^H^ = 4t»2| s^XlIM SJ3J&0. 

SEff, UEHJfe s|^fl|ol Nd 2 0 3 M Ahgofe S^CHte, ^21 tt«AI3lte §S^I£J ZnSiOgiMrutt 525nm2j IU90IIAI EI3HI 

sm 3xi3i aoi a4:»3i ao. 

oia ^6H m\ Nd 2 o 3 M Afgsfb s^oife *%&m ssaiu ^ safe s^xre o.i-2%§£ etn e»»oi ^^^^m 
^ ai3i eo. 

±Md\?\U mD\Md\^ &M0\ l^BMl SO. 

5Eeh. ^jS£H| 518 SAI^x|£J ^^011 SiOi CHB6I 510101, 3 ^B^Oil ^fSSgl S^M MO ^sf6PI ¥loHAi^ 4^1 

§ah 5[ahxh|oi Nd 2 0 3 , CoO, Co 3 0 4 M fi&8lb ^2^(24)S AFSffO. 



Nd 2 0 3 , CoO, Co 3 0 4 m Sa^fb ^331(24)011 ^6H §^^£J DB ^^SD ^CH^^^ 

^ax-lIM Afgsffe 3^0{fe §^2J ^e^oj ^^|£|CH, ^8£2j 5^01 gOloHI Sf&^U, 3 ^££011 ^l&S^ 

m oixfe g^j^Hj fin feoi ^mm gois^i m 4= ao. 

01x1^, ^!^, g » g^°J 2[^HI^F ^29|(24)B ^^6MU, Bffl SUI01I ^^1, ^ s 01^2J 5 

&9 ^a^(24)M ^^m^U, B^& ^^HJ ^^XIPF SSIS §1 0^°^ §^SK)1 @6fe ^S^(24)S 4 Si^DI, Olfe 

^E]^ ^gSFOI glsfe ^^°| ^££1 SH, ^B£HJ 51, ^^£°J e MB-f^DI- CI^MBIIOI HH^°J i2§[ m&m 2¥ 5^1? 

4 5U3I 3D. 

40le^ b^F SOI S iS8 6fU EEfe M 01^21 ^^XilS 5&8hfe ^S^M tj£6K)1, M^^DIS ^^3^ @©hX| 8fe PUIS, ^ 

§16^ ^^S| ^hAISSI ¥5fMM EE^ &^Am0l ^^^01 i|££| idl^DI P^MSilOl HHy 2j ^§1 g 01 5^1 §^5hD1 t 3 

Si 5^011 2J6H *£E g^AI^ ^ S^Pl- SUO. 

(57) m=?9\ mm 
®=?& 1. 

°e.|oj s^seoii ^ixianDi, ^f^xne s^sfoi fis^ ^^si ifin xiioiefe ^2^^; ^^1 ^a^sj rn^oii ^ixiafe ss§2^ 

6f01 a 3js ^S°? 8te MBI^Df CI^MaiOl HH^2J &m=?&. 
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m=?& 2. 

All SOII SOiWM. £PI »U SEfe § ^i&g UBLHfe &,^HI§ S»»te BBIS ^£2J 2§ ^§2§ ote BBSO* a±«aiOI 
3. 

Xtl 1»0|| 9JtO\M. &D\ Ai^DB ±»&m UEfLilb QS^2] ^§^01 ^§°§ sfe MBf^Of Q^BaiOl HH^2| HB=?3±. 



S^S 4. 

HI 1S0II 910\M, ^fllfe SOIgj^ 6191 SEfe °IS^§J^ &3180I0I. S^S UEHHte s^XIfe Nd 2 0 3 , CoO, C03O4. UEHJ 
fc Fe 2 0 3 , Er 2 0 3 , JM«8 UEiUj^ NiO, Cr 2 0 3 . Pr 2 0 3 M M§6lb ^§2^ 6fe id^Qi CI^MaiOl EH^^i 

U^PS 5. 

XII )% y 0H 2KN/H. ttD\ PbO^^ 45-70%, Si0 2 D\ 1-10%, B 2 0 3 ^ 5-30%, AfeOa^ 0.1-5%, S»AS|»|3t 0.1-25% 31 

£ 0te Mdf^CH P^MBIIOI HH^2J «fi*:?S. 

£S 1 
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